Apoptosis in cerebral autosomal-dominant arteriopathy with subcortical infarcts and leukoencephalopathy.
To test the hypothesis that an apoptotic process plays a role in the pathogenesis of cerebral lesions in cerebral autosomal-dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL), we examined samples from frontal, temporal, insular, and occipital regions, basal ganglia, and cerebellum from 4 patients with CADASIL, 2 with Binswanger disease, and 3 controls. Apoptotic cells were identified using in situ end labeling and activated caspase 3 immunostaining. Immunolabeling for Notch3, the beta-amyloid protein precursor, and phosphorylated neurofilament protein was performed on successive sections. Apoptosis of vascular cells was markedly increased in status cribrosus in CADASIL, both in basal ganglia and subcortical white matter, suggesting that concomitantly with Notch3 deposition it may play a causative role in the dilatation of Virchow-Robin spaces. Neuronal apoptosis was found in CADASIL, mostly in cortical layers 3 and 5. Its severity correlated semiquantitatively with the extent of ischemic lesions and axonal damage in the underlying white matter. It was more severe in demented patients. Only occasional apoptotic neurons were found in the Binswanger cases and none in the controls. This supports the view that neuronal apoptosis may contribute to cortical atrophy and cognitive impairment in patients with CADASIL and that it may, at least partly, result from axonal damage in the underlying white matter.